A comparative study of 1 -7
To study optic disc morphology and to obtain morphometric values simultaneous stereoscopic videographic pictures were used. Three stereoscopic images of the optic nerve were taken from one randomly chosen eye from each patient by using the IMAGEnet X Rev-3.51b Topcon system (Topcon Europe, The Netherlands) at To (the enrolment time) and T4 (the end of the study, i.e. 24 :+:: 2 months later). This Topcon system included two charge-coupled device video cameras that also had a green separation system to help delineate the topography of the optic disc. The analogue signals from both cameras travelled to the red and green analogue-to-digital converters. The final digital images (512 X 512 X 24 bit image memory) were then displayed and could be saved to disk. Correction for magnification errors was provided by means of correction factors based on the Littmann formula that were implemented in the software.IO The 'Optic Disc Analysis' program was applied to each optic disc image: after identifying four points located on the external edge of the optic disc rim, this program allowed calculation of standard morphometric parameters such as rim area, disc area, rim/ disc area ratio (RA/DA), cup/disc ratio (C/D) and also the position of a large number of points with respect to an arbitrarily chosen plane (the number of points depending on the size of the disc area) located across the entire surface of the optic nerve head and defined as optic disc surface smoothness (ODSS). l ODSS reflects the three dimensional shape of the optic nerve head and was studied taking into account the differences of the relative position of the points which identified the optic disc surface. It was calculated by measuring the standard deviation (SD) from the mean height of the points (np) that identify the optic disc surface multiplied by -1:
The reproducibility of the technique has been evaluated in a previous study. 1
The coefficients of variation of the morphometric parameters were calculated from the three images of the same optic nerve head and then the mean (of all the eyes considered in the study) was determined (coefficient of variation = standard deviation/mean X 100). The coefficient of variation of ODSS has already been calculated in a previous paper, when it was found to be 10.4%/ however, it was calculated again in this study to allow comparison with the other coefficients of variation calculated on the same sample. To evaluate the progression of the anatomical damage the coefficient of variation of each morphometric parameter was considered, that is a change was considered as a 'true' (significant) only if larger than two coefficients of variation.
A rank of '0' was assigned to glaucoma 'stability' and a rank of '1' to 'worsening'. The Spearman rank correlation coefficient was used to statistically evaluate the correlation between computerised visual field testing and changes in a morphometric parameter. In addition 
Results
According to the MD slope regression analysis, 18 patients had stable visual fields while 12 had visual fields that worsened during the follow-up period.
Regarding the morphometric parameters, an increase in ODSS of more than 21 % was considered a real worsening (that is, 2 X coefficient of variation (CV) = 10.5% X 2). A change in RA of greater than 24% was considered a real change (CV = 12%). Equally a decrease in RA/DA of more than 23% was considered a real .67 Note that a change in any morphometric parameter was considered as significant only if the change was larger than two coefficients of variation. The functional and morphometric findings in our group of patients showed a correlation ( Table 3) cause a decrease in height of the retinal nerve fibre layer so that the computerised system will redefine the internal edge of the rim. The new localisation might not be more external than the previous one (Fig. 1) . Thus, using this computerised system, apparently there is not always a correspondence between loss of fibres and a decrease in the rim area, which could lead to the computer not registering any change in an area in spite of a loss of retinal nerve fibres (Fig. 1) . In contrast, ODSS is the result of the evaluation of the position of a large number of points located on the surface of the optic disc and is thus supposed to be less influenced by reference plane location (Fig. 2) than the traditional bi-dimensional morphometric optic disc parameters.I,14
In conclusion, analysis of the progression of visual field damage and changes in optic nerve head morphometric parameters should both be taken into account in glaucoma follow-up. In particular, of the morphometric parameters evaluated by means of Topcon IMAGEnet, ODSS and (to a slightly lesser extent) C/D should have the greatest weight.
